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"ANIMAL BIODIVERSITY AND EMERGING DISEASES 


Viral Association with the Elusive Rickettsia 
of Viper Plague from Ghana, West Africa 
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that resembled heartwater in ies gro lesions, was apparently transmitted by tek 
poncmma and Amblyomma), and rerponded clinically favorably to early eatment 
‘with eracyline, Gell clear showed consistent cytopathic effects i bovine endothe- 
Talelly viper cell and mouse cells ad inhibition of cytopathic effect by tetracytine 
‘retro. Atype D retrovirus was observed in vacuoles inal nected cell The viru aad 
‘eketeia infection wns ansoratedwithtranafer of cytopathic effect, regardlen of cll 
‘specie. Cloe association of virus and ickettaia may indicate a dual infection eology 
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Introduction 


Viper plague is a tick-borne (Agonomma le 
‘tu vicketsal disease that resembles heartwa- 
ter (caused by Berichis noinantion), which was 
introduced into the United States in 2002 by 
Gaboon vipers (Bite gebnicagabonica and Bits 
_abunica riser) imported from Ghana, West 
‘Airca. The infection spread in the United 
States through a private collection, and subse~ 
‘quently infected and killed at east 22 makes, in- 
‘duding Gaboon vipers, rhinoceros vipers (Bits 
‘aiorni), a Sri Lankan cobra (Naja naa pb 
lata), a monocellate cobra (Naja naj koudi) 
black-necked cobra (Naja nil), and bull- 
sakes (Mwphis melanolwat say)."The out 
break wa stopped by treatment with acaricide 
(Permethrin) and oral treatment with tetracy- 
dine prior to the onset of clinical ign (hose 
treated after onset were not responsive and 
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died). Polymerase chain reaction (PCR), using 
‘PCS20 primers, yielded products from origi 
fal postmortem tsmes and subsequent viper 
cell cultures. Sequences frm viper plague had 
high homology to each other but differed 
nificantly ffom those produced by authentic 
E.nninantian, 


Materials and Methods 


Coll Cultures and Electron Microscopy 


Cl lines were obtained fiom the Ameri 
can Type Culture Collection, Rockville, MD: 
Rasell's viper epleen epithelial cells (VSWS 
‘ATCC CCL-120), Russells viper heart brob- 
last cells (ATCC CCL-140), and bovine pul- 
monary artery endothelium endothelial cells 
(ATCC CRL-1739, 


‘Molecular Biology 


DNA was extracted with a QJAamp 
DNA mini kit (Re£51306; Qiagen, Valencia, 
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Figure 1. Vis lin back rows a Russells ips spleen els VSW A ar B) ond heat cal (VH2; 


(GA), ABI28 and AB129 were used as internal 
primers ofnested PCR * Nested primers forthe 
Aetection of gene pCS20 were forward primer 
‘ABI28: s’ACTAGTAGAAATTGCACAATC 
‘TAT 9; the external reverse primer AB130: 
SIAGTAGCAGCTTTCTGTIGAGCTAG ¥; 
and the internal reverse primer ABI29: 
TGATAACTIGGTGCGGGAAATCCTE-Y 
AB. Theprimer AB130 wasselected ina region 
‘without SNP polymorphism after alignment of 
the corresponding genome fragment of three 
diferent viper plague stains. Aer preheating 
the DNA at 94°C for 3 min, the first round 
of PCR with ABI28 and ABI30 primers was 
‘conducted under the following conditions: 35, 
cles ofa 45-2 denaturation at 94°C, a 45-1 
annealing at 50°C, a 45-s elongation at 72°C, 
fand a final 10-min extension at 72°C. One 
ticrolter of pure or 1/10 dition ofthe PCR 
‘product from the fist round wae submitted 
to a second round of PCR with ABI28 and 
‘AB129 primers consisting of 35 cycles of a 
45 denaturation at 94°C, 2 45-s annealing at 
55°C and 45 sat 72°C, fellowed by a 1O-min 
extension step at 72°C. DNA purified from cll 
cultures of E raninantiom (Garde) was wsed a 
the postive contol, and the negative control 
‘was water. Generalized primers for GAG 
tnd POL were used to search for unknown 
retroviruses (eDNA) in the infected cel DNA 
‘preparations as previously reported? 


ited wth serum om bull snake, and ia bovine 
shows vis estciled wih ikatia, Horizontal open white vows indeales miochondia. 


foil cals BECs;D). Vettel open whi row 


Results 


Culture and Microscopy of Rickettsia 
‘ond Retrovirus 


Figure 1 shows the retrovirus and ricketsia 
corinfectng viper cells (VSW and VH2 ) and 
bovine endothelial cells (BECS), attached to 
‘membrane structures, and released from cyto- 
pathic vacuoles in aggregations. In all the cell 
types inoculated, there were various degrees 
of apoptosis, necrosis, and formation of fusion 
plaques. The addition ofthe antbioticttracy- 
line inhibited cytopathic effect versus the con 
trol in all cel cultures (data not shown). Alo, 
after culture of serum ofa secondarily infected 
ball sake, a greater concentration of the rick- 
cftsial organism was generated in subsequent 
cultures, 


Ehrlichia ruminantiv 
‘and Retroviral PCR 


Nested PGR pCS20 ABI24/120/130 
primers gave strong postive results with 
DNA extracted ffom infected cells in the 
Guadeloupe laboratory (Fig. 2), but much 
weaker results with DNA extracted from cells 
fn the AFRL (US) laboratory and then 
thipped to Guadeloupe for teting (data not 
shown) 
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Figure 2. Plymeroie chin reacon [FC] products rom contol and infected cals. The 
lo pana shows nested primer, pCS20 AB128/129/130, sls, postve signal onload 


‘colt BSE French abbeer} = bovine endef call BEC]; VSW ~ vipr cle, 
patie contol, uni Evlche raminantum DNA The ight panels show 
FOL and GAG primer PCR products rom DNA of contl and feted BEC. 
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PR products of GAG and POL primers, 
fiom DNA of control and infected BECs, re- 
spectively are shown in Figure 2. Although a 
band in the ~150 bp region is noted in the 
control cells with the GAG primers (proba 
bly from endogenous retroviral sequences in 
the host DNA), altemate bands in the in- 
fected cells for both primers are present that 


are only associated with viper plague microbial 
infection. 


Any proposal to ban importation of snakes 
or other reptiles because of a misdiagnosis of 
heartwater could harm a significant source of 
income for developing exporting counties ike 
Ghana. Consequently, this may alzo have an 
impact on conservation efforts in such coun 
trie as Ghana, where sustainable natural re- 
sources that benefit the populace economically 
fe the principal motivation for conservation. 
[Because of this posible consequence, the cor- 
rect timely diagnosis of exotic and emerging 


negate 


infectious disease and appropriate contol of 
these dseates are essential. The question of 
‘whether snakes area reservoir for heartwater or 
‘ot, o even carriers of the potential tick vector, 
remains unanswered! However, thsi becom 
ing more doubtful as viper plague is further 
characterized, and based on the fact that viper 
plague is associated with A. datum rather than 
fn Amljyomna species! The topical Bont tick 
(A. sargati), the established vector of heart- 
‘water has been reported on only one imported. 
reptile, a single savanna monitor in Florida 
However, reptile tick-origin rickets are be- 
coming important causes of emerging diseases 
and can infect humans. An example of such a 
Ficketsia is Rida han, the causative agent 
of Finders Island spotted fever, transmitted by 
the reptile tek A. dsr and now putatively 
found on thice continente-—Austalis, Acia, 
and North America The evidence presented 
here supports the unlasified viper plague rick- 
cttia's being distinct ftom E. rumination! 
‘The typeD retrovirus asiociated with the 
‘viper plague ricketsia appears to have abroad, 
hose range, which would suggest that this vias 
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is not a VSW endogenous retrovirus? Detec- 
tion of retrovinus other than endogenous rtt0- 
virus sequences, i bovine cells by PCR and in 
‘VEL cells supported this being a new virus. 
‘The virus cates fasion plaques and apopto- 
sis of cells, making propagation in living cells 
and separation from cellular membrane com- 
‘ponents of an intracellular obligate parasite ike 
Ficketsia dificult at best. The viper plague 
‘gent, and the associated retrviris, as well 
fs the dlinical implications ofthese infections, 
meri further imvertigation. 
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